Objective: Nursing services are considered strategic in the functioning of health organizations, therefore the study of intellectual capital (human capital, structural capital, relational capital of nursing services) in innovation as a contribution to decision policies, practice and research. The main focus is to promote critical thinking on the condition of nursing services in an innovative perspective. This study aims to adapt and validate the psychometric properties of the Questionnaire of Intellectual Capital and Innovative Capacity (already used in business management, automobile) and apply it to the Nursing Services (QICICNS). Methods: A cross-sectional and quantitative study was carried out on a sample of 1,388 Portuguese nurses enrolled in the Nurses' Order. For the analysis of the psychometric properties of the instrument we used the factorial analysis of main components with varimax rotation of the scale items and the calculation of the Cronbach Alpha coefficient. Results: The QICICNS analysis revealed good internal consistency (global scale = 0.95, constructs between 0.83 and 0.97) and good quality of the items (KMO = 0.95), with four factors being extracted: human capital, relational capital, structural capital and innovation. Conclusions: The positive indices of internal consistency and the sensitivity of this questionnaire show the validity of the reliable and robust data collection instrument in the studied context. Implications for nursing management: QICICNS, due to its multifaceted nature, can be a management tool in the decision making support by nursing managers. The characteristics of each intellectual capital construct may influence the management of services and future investigations.
INTRODUCTION
In the study of relevance of intellectual capital in the innovation of services in Portuguese health organizations, it is essential to consider the nursing services. Given the broad nature of nursing interventions, intend to adapt and validate the Santos-Rodrigues, Figueroa-Dorrego and Jardón-Fernández (2008), [1] questionnaire for the nursing area, which was re-named QICICNS. These authors consider that this questionnaire was built with strategic issues of intellectual capital of services, therefore adjustable to nursing services. The aim of this questionnaire is to extend it to any organizational management, which includes health services, particularly nursing services, human factors, relational factors and structural factors.
Priors
Intellectual capital (CI) contemplates "intangible asset" described it with categories or examples. As the stock of nursing knowledge, available in an organization has small variations in terms, definitions and discipline, the researchers accept the tripartite definition of IC, which consists of capital, (1) human that refers to the knowledge, skills and experiences used by individuals, (2) structural/organizational refers to institutionalized knowledge and coded experience stored in databases, procedures, routines and other organizational structures; (3) relational reporting to knowledge incorporated and derived from networks of internal and external relations to the organization. The IC is distributed in three different ways: individuals; Organizational structures, processes and systems and relationships and networks. [2] In the last decades, studies have emerged based on the improvement of health organizations' performance, reinforcing the possible effect of knowledge. [3] Some studies describe the different stages of CI research in organizations and conclude from the need to define concepts within the CI components through the knowledge assets of organizations.
In the nursing area, the IC theory was developed based on the high costs of services, and the need to understand the influence of his knowledge, skills and experiences on the service rendered, and organizational results. [4] Thus, it is suggested that the nursing knowledge available in health organizations is influenced by variables of the work environment which influence the care to patients and the health unit. This theory of medium-range nursing has derived from IC theory to make it relevant and enforceable to continuous professional development. Covell [4] conducted a study based on two components of IC: human capital (nurses' ratio and training), structural capital (protocols for fall prevention, error prevention and infection control, guidelines and care plans), and in the way, they are associated with the quality of care provided, the ratio of professionals and the level of professional retention. The author concluded that the medium-range IC theory should be tested in different health systems and in different settings and countries to determine their effectiveness in guiding research. This theory is a way for nurse managers to develop the IC of nursing services. The nursing managers need to acquire a thorough knowledge of models and theories of administration and management in nursing. [5] In a study on the influence of IC in the innovative capacity of a hospital, the influence of health professionals on the innovative capacity of a hospital, supported by the triad of intellectual capital (human, structural and relational), concludes that all these components influenced, in a different way, the innovative capacity of the hospital. [6] Assessment by nurse research and management experts, seek to find new ways of doing so, seek innovation as an ally in improving services and reducing costs. The concept of innovation shows a tendency to undertake and support new ideas, experiences and creative processes, from which new products, services or technological processes can result. All creation process that becomes useful and effective favors the innovation in the health area, justifying by itself, the interest in studies on innovation in health organizations. [7] The Portuguese health units are public management entities and their permanent supervision requires that management instruments as well as new ways of achieving the objectives outlined can be found. There must be awareness in health spending and on the impact of knowledge on the quality of care provided to the user, making it necessary to affect the relationship between their knowledge and nursing practice. [8] Assessment by nurse research and management experts, are considered essential in the changes of health organizations, showing interest in understanding the impact of nursing knowledge on care to the users. [9] In this context, we intend to address the influence of IC in innovation, adapting and validating QICICNS on a sample of Portuguese nurses.
METHODS
A cross-sectional quantitative study was carried out in order to adapt the questionnaire to the Portuguese nursing services. Assessment by nurse research and management experts; semantic validation (Portuguese) and content that fit the organizational context of the health services, with the final goal of excluding indicators that could be misunderstood. Content changes were made based on the observations and suggestions of those experts. The pre-test was then performed on a sample of 20 nurses, to assess the items' comprehension by interviewees.
Data collection
The sample involved 1,388 Portuguese nurses enrolled in the Nurses' Order. QICICNS is a self-report instrument, with information on the components of intellectual capital: human capital, relational capital and structural capital, as well as the type of innovation or adopted. This questionnaire consists of four constructs (Innovation, Structural Capital, Relational Capital, and Human Capital) and a total of 33 items. Each item is answered on a Likert scale, with 5 response options: (1) Nothing agrees; (2) I do not agree in part; (3) Indifferent; (4) Partially agree; and, at last (5) Strongly agree.
Procedures
The final version of QICICNS was approved by the Ethics Committee of the Health Sciences Institute of the Catholic University of Portugal and gave the IRB approval with ID n o 15/2015. The online questionnaire was built based on the Qualtrics Research Suite R platform, with the options of not indexing the same in search engines and with exclusive access through a single link. In this questionnaire the response takes about 5 minutes, no data was collected that could identify the respondent or the place of data collection. Subsequently, the request for sending the link to the questionnaire to all Portuguese nurses, with an electronic address, enrolled in the Nurses' Order, was done to the Nurses' Order.
The data collection period ran from February 19 to March 20, 2016. Anonymity and confidentiality were guaranteed, and the questionnaire response was voluntary.
All data were analyzed from the Statistical Package for Social Sciences (SPSS) for Windows, version 22.0. To perform the psychometric evaluation of QICICNS in nurses, we proceeded to the exploratory factorial analysis of the items in main components, with orthogonal rotation by the varimax method, to verify the construct validity and determination of the Cronbach Alpha coefficient to evaluate the internal consistency of the total scale and constructs.
RESULTS
In a sample of 1,388 nurses, 73.8% are female, with an average age of 38.8 years and a standard deviation of 9.87 years. Its academic profile is mainly concentrated in the undergraduate degree (100.0%), with 25.4% of respondents having a master's degree, 2.2% having a doctoral degree, and 21.8% indicating that they had Specialization in nursing. Those nurses perform functions in: hospital health care units (60.5%); Primary health care units (22.5%); Integrated care units (5.3%); other health units (11.7%). Most nurses have an individual contract of indefinite time term (84.7%) and perform functions in health care delivery.
The QICICNS dimensionality study was performed through a factorial analysis of main components with orthogonal rotation by the varimax method and Kaiser normalization of the 33 items of the scale, in order to identify the underlying factors.The Kaiser-Meyer-Olkin test (KMO = 0.95) and Bartlett's Sphericity Test (BST = 45,288.63; p < .001) allowed us to confirm the factor of the correlation matrix to verify the suitability of the sample for the Factor analysis. [10] From this analysis, the items with own value equal to or greater than the unit and the factorial loads of the items, equal to or greater than 0.50, were retained. This index will be lower when assuming the 0.50 threshold implies deleting the item from any of the isolated factors. Table 1 shows the results of the factorial analysis of the in-tellectual capital questionnaire and innovative capacity of the Portuguese nursing services, considering the own values, the percentage of variance explained by each factor, the variances explained, the commonalities (h2) and the total variance explained the sample adequacy measure through the KMO and BST tests and the sample adequacy measures. We also show the Cronbach's Alpha coefficients of the four constructs of the questionnaire under analysis.
From the analysis of Table 1 we assume that all items have a saturation of 0.50, or more, and identified four constructs (or factors): Innovation (16 items), Structural Capital (10 items); Relational Capital (4 items); and Human Capital (3 items). These five factors account for 68.14% of the total variance of the scale. Factor 1 concerns to 48.28% of the total variance, the own value of 15.93 and is saturated mainly by the 16 items related to "Innovation". Factor 2 is associated with 11.55% of the total variance, the eigenvalue of 3.81 and is saturated mainly by the 10 items related to "Structural Capital". In turn, factor 3 is regards 4.63% of the total variance, the eigenvalue is 1.53 and is saturated mainly by the 4 items related to "Relational Capital". Finally, factor 4 is associated with 3.68% of the total variance, the eigenvalue of 1.22 and is saturated mainly by the 3 items related to "Human Capital".
DISCUSSION
The results of the KMO > 6 test and BST < 0.001 allowed us to assure the reliability of the factorial model to this correlation matrix for the factorial analysis (KMO = 0.95, BST = 45288.63, p < .001). In order to evaluate the internal fidelity or consistency (precision) of the instrument, we calculated the Cronbach Alpha coefficient for each item and for the totality of the items. From the analysis of the first version of QICICNS (58 items) of the matrix of correlations between the items and the total of the scale, we can now assure that highly significant indices were obtained (p < .001), except for 25 items that, besides not showing significant correlation with the total of the scale (uncorrected value), low coefficients and in some cases, values that were significant for p < .01 and p < .05, correlated negatively with other items of this instrument. Thus, it was decided for its elimination. The remaining items present significant correlations (> 0.20) between themselves and the total of the scale. [11] The final version of QICICNS had 33 items. Table 2 shows the results of the internal consistency analysis of the 33 items of QICICNS. Along with the mean and standard deviation, we describe the correlation of the item with the total of its membership scale (corrected coefficient) and the Cronbach's Alpha value of the dimension if that item was deleted. 18. Our institution has developed and introduced many service innovations of significant relevance. 0.57 0.60 19. Our institution has developed and introduced many innovations of significant relevance in the service production process. Analysing data of Table 2 , we found that the Cronbach Alpha coefficients for each item, with the total scale (Global Alpha = 0.96), oscillate between 0.96 and 0.97, thus being in the category Internal consistency "too high". These values indicate a good correlation between all items and a good homogeneity of the items, suggesting good indices of internal consistency, distributed in 4 constructs (greater than 0.80), with Cronbach's alpha values ranging from 0.83 to 0.97. These results show a reliable and robust instrument to study intellectual capital and the innovative capacity of nursing services in health organizations. Table 3 sums up the items by dimension, the variations of the means and the standard deviations of the constructs and we investigate how the coefficients of correlation between the item and the subtotal of each factor contribute to the mean and standard deviation. Finally, we present the alpha coefficient values of each of the constructs.
After analysing Table 3 we may conclude that the highest average is "Innovation" (45.44), followed by "Structural Capital" (24, 59). Finally, the Cronbach alpha coefficient of the four constructs ranges between 0.83 and 0.97.
Next, we wanted to check the connection between the constructs of the Intellectual Capital Questionnaire and Innovative Capacity and the Total Scale. For this analysis, we made a study of the correlations (Product-Moment or r of Pearson) between these constructs, considering the global sample under study. Table 4 shows the correlation matrix.
When related to the four constructs of QICICNS with the Total Scale and considering the criteria of Pestana and Gageiro (2014) , it is shown that the magnitude of the correlations range from moderate to high (0.40-0.90). It should be clear that the four constructs correlate with each other and with the total Scale in a statistically significant way. The dimension that best correlates with the Total Scale is the "Innovation" dimension (r = 0.90; p ≤ .001).
The discriminative validity of an item is evidenced by the difference between the correlations of the item and the dimension to which it belongs, in contrast with the correlation of the item with the constructs to which it does not belong. Table 5 shows the correlation matrix between QICICNS constructs and items.
Through the analysis of the correlation between the items, individually, with each of the constructs of the scale, we are able to state that the highest correlation value is connected to the dimension to which it belongs (see Table 5 ). Therefore we proved that the intellectual capital of the nursing services is relevant to the innovation of Portuguese health organizations. It validates the differentiated relevance for each of the elements of intellectual capital in the innovation of Portuguese health organizations. We also checked that the relational capital and the structural capital of the nursing services directly influence the innovation (product, process, management). Human capital is the only element that is not directly related to the organization's innovation, although it has indirect influence through relational capital and structural capital. These conclusions are extremely important and should be considered along with other management tools. They definitely show us what level of organizational intervention, since, it clearly states where the organization measures are aligned in the pursuit of innovation.
CONCLUSIONS
This data analysis allows us to verify which of the components of the intellectual capital contributes to the improve-ment of the health services, since the CI has an intrinsic character to the organizations, reflecting an extra value for evaluation of the organizational factors, which require an intervention of improvement by its leaders. In fact, an evaluation of the factors of human capital, structural capital and relational capital that contributes to organizational innovation is done and for that matter to organize and plan organizational improvement interventions in each of the constructs of intellectual capital, or systemically in various constructs of intellectual capital.
The consequences of apply this questionnaire are summarized in practical contents which can contribute to the improvement of nursing services, namely diagnosing the area required for interventions and improvements, that is assessing whether it is necessary to act on the human capital of the services, according to each nurse. On the other hand, it allows us to identify the need to act in the structural capital of services, which represents the structure and culture of services (standards, protocols and procedures). Last but not least, it enables to assess the relational capital of nursing services, and whether it is directed towards the service objectives, contributing to the orientation of collaboration networks, strengthening alliances and more active participation of users in the organization's policies. The findings of our study support the QICICNS as a valid and reliable tool in instrument to support the management of the nursing services, of a strategic nature, contributing to the decision making of the nursing managers in the organizational health units.
